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REPORT  OF  THE  AGRONOMIST  IN  CHARGE. 

By  Loxgfield  Smith.1 
INTRODUCTION. 

The  Virgin  Islands  of  the  United  States  lie  well  within  the  Tropics, 
being  situated  between  64°  34'  and  65°  06'  west  longitude,  and 
between  17°  40'  and  18°  25'  north  latitude.  They  are  from  38  to 
65  miles  east  of  Porto  Rico,  1,000  miles  from  Key  West,  Fla.,  and 
about  1,400  miles  by  air  line  from  Xew  York,  and  embrace  an  area  of 
approximately  132  square  miles.  The  group,  which  comprises 
over  50  islands,  or  cays,  only  3  of  which  are  large  enough  to  merit 
attention,  possesses  a  fine  climate  for  agricultural  purposes,  due 
principally  to  the  north-northeast  trade  winds,  which  blow  with 
great  regularity  during  nine  months  of  the  year.  The  temperature  is 
very  constant,  the  average  maximum  being  about  83°  F.  and  the 
average  minimum  72°,  and  there  are  as  a  result  365  growing  days 
in  the  year.  In  November,  1917,  the  census  showed  the  population 
of  all  the  islands  to  be  26,051. 

THE  THREE  PRINCIPAL  ISLANDS  OF  THE  GROUP. 

ST.  CROIX. 

The  agricultural  experiment  station  maintained  by  this  department 
in  the  Virgin  Islands  is  located  in  St.  Croix,  the  largest  and  most 
populous  island  of  the  group.  Unlike  the  other  two  large  islands  of 
St.  Thomas  and  St.  John,  the  island  of  St.  Croix  is  not  indented  by 
bays  and  harbors,  and  just  south  of  the  mountainous  regions  the 
valleys  are  broad,  undulating,  and  fertile,  and  well  adapted  to  agri- 
cultural pursuits,  while  the  soil  is  of  fairly  uniform  quality.  Owing 
to  its  physical  nature,  St.  Croix  leads  in  every  phase  of  agriculture 

ST.  THOMAS. 

St.  Thomas  is  the  second  largest  island  of  the  group,  but  owing  to 
its  very  fine  harbor,  on  which  is  situated  the  town  of  Charlotte  Amalie, 
it  ranks  first  in  importance.    On  account  of  its  location,  the  island 
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was  formerly  the  distributing  center  for  goods  destined  to  many  of 
the  ports  of  the  Lesser  Antilles.  It  is  considered  an  ideal  naval  base, 
and  it  serves  as  a  coaling,  provisioning,  and  repairing  station  for 
vessels  plying  between  the  Atlantic  and  Pacific  ports.  The  island 
is  not  very  well  adapted  to  the  raising  of  crops  which  require  careful 
cultivation,  owing  to  its  hilly  nature,  which  makes  the  use  of  farming 
machinery  impossible.  Probably  its  most  important  product  is  bay 
rum. 

ST.  JOHN. 

St.  John  is  the  smallest  of  the  major  islands  both  in  size  and  in 
importance.  It  has,  however,  one  of  the  finest  harbors  in  the  Lesser 
Antilles,  and  is  located  about  4  miles  from  the  island  of  St.  Thomas. 
Its  principal  industry  is  the  growing  of  bay  leaves  and  the  distillation 
of  bay  oil,  from  which  bay  rum  is  made.  Cattle  raising  is  carried  on 
to  some  extent  in  this  island,  which  is  admirably  adapted  to  the 
industr}^. 

FUNCTION  OF  THE  EXPERIMENT  STATION  IN  ST.  CROIX. 

The  Virgin  Islands  Agricultural  Experiment  Station  has  for  its 
object  the  development  of  an  agricultural  industry  that  will  bring 
commercial  opportunities  to  the  people  of  the  island ;  the  improvement 
of  agricultural  conditions  generally  by  the  adoption  of  modern  farm- 
ing implements  and  the  growing  of  improved  crops,  fruits,  and  vege- 
tables, and  the  production  of  larger  and  better  crops  for  local  con- 
sumption. 

Much  of  the  work  is  of  a  demons trational  nature  and  deals,  among 
other  things,  with  cultural  practices,  crop  rotation,  the  use  of  fer- 
tilizers, the  conservation  of  soil  moisture,  treatment  of  cane  cuttings 
for  planting,  selection  of  cotton  seed,  control  of  diseases  and  pests 
of  economic  plants,  and  agricultural  club  work.  Special  emphasis  is 
placed  upon  the  diversification  of  crops,  and  the  careful  selection, 
breeding,  and  efficient  management  of  certain  tropical  fruits.  The 
station  also  gives  advice  regarding  the  care  and  raising  of  the  common 
domestic  animals. 

The  experimental  work  of  the  station  has  been  hampered  by  the 
lack  of  appropriations  sufficient  to  carry  it  on  as  originally  planned. 
However,  the  work  that  has  been  done  since  its  inception  in  1911  has 
met  with  the  hearty  approval  of  the  people  and  the  generous  response 
of  plantation  owners.  Numerous  requests  for  advice  and  assistance 
are  daily  received  at  the  station,  and  distributions  have  been  made  of 
grasses,  fruits,  vegetables,  cuttings,  and  seed. 
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WORK  OF  THE  ST.  CROIX  STATION. 

SOIL  CONSERVATION. 

The  past  }Tear  was  a  very  trying  one  for  those  engaged  in  agricul- 
ture in  the  Virgin  Islands  because  the  weather  was  abnormally  dry 
and  as  a  result  the  crops  did  not  make  much  headway.  The  rainfall 
is  never  evenly  distributed  over  the  islands  and  water  is  one  of  their 
greatest  needs.  Even  dew  is  very  rare  because  the  trade  winds  blow 
at  night  and  constantly  excite  evaporation.  For  this  reason  the 
station  again  suggests  the  use  of  a  system  of  dry  farming,  such  as  is 
used  with  great  success  in  the  arid  parts  of  the  States.  By  means  of 
this  system  the  ground  is  cultivated  so  that  it  acts  as  a  storage  reservoir 
for  the  use  of  the  crops  in  dry  weather.  It  is  another  form  of  irriga- 
tion, the  only  difference  being  that  in  irrigation  expensive  reservoirs 
with  conduits  are  built,  and  in  dry  farming  the  soil  is  made  to  form 
its  own  reservoir  and  conduits.  This  system  consists  in  (1)  deeply 
tilling  the  soil  to  increase  its  water-holding  capacit}T;  (2)  surface 
mulching  to  preserve  from  evaporation  the  water  that  has  entered 
the  soil;  and  (3)  bare  fallowing,  following  deep  plowing,  to  allow  the 
rainfall  to  accumulate  for  several  months  before  the  crop  is  planted. 

THE  SUGAR  INDUSTRY. 

The  dry  weather  which  prevailed  throughout  practically  the  whole 
of  the  past  year  in  St.  Croix  had  a  disastrous  effect  on  the  sugar  cane 
growing  on  the  station  plats,  and  as  a  result  no  report  can  be  made 
concerning  them.  However,  some  experiments  were  carried  out  on 
various  plantations,  results  of  which  are  given  herewith. 

CANE- VARIETY  EXPERIMENTS. 

Cane  S.  C.  — This  cane  continued  to  make  increased  yields  of 
cane  per  acre  over  the  standard  variety  Ribbon,  and  the  average  in- 
crease in  sugar  yield  per  acre  was  about  50  per  cent.  This  superior 
variety  is  receiving  considerable  attention  from  various  plantation 
owners,  and  it  is  thought  that  the  area  planted  to  it  will  be  enlarged 
as  rapidly  as  conditions  will  permit  (PI.  I,  Figs.  1  and  2).  At  the 
Mercedita  plantation  in  Porto  Rico  a  field  of  14^  acres  that  was 
planted  to  tlii-  variety  made  the  extraordinary  yield  of  S£  tons  of  96° 
sugar  per  acre. 

Kvery  effort  should  be  made  to  increase  the  area  planted  to  cane 
S.  C.  12/4.  The  cane  should  be  started  in  nurseries  for  propagation 
purposes,  being  spaced  closer  than  in  ordinary  planting,  that  is. 
about  3£  by  \\  feet  apart.  Even  in  ordinary  planting,  this  cane 
should  be  spaced  closer  than  Ribbon  or  Crystallina.  the  best  distance 
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being  probably  4  by  2  feet  apart.  When  planted  in  good  rainy 
weather,  the  cane  can  be  grown  from  pieces  or  from  top  cuttings. 

Cane  S.  C.  12/4  grows  very  upright,  is  green,  and  is  covered  with  a 
whitish  wax.  The  joints  are  long  and  stout,  and  the  rind  is  very  hard. 
The  leaves  are  darker  than  those  of  either  Ribbon  or  Crystallina. 
Cane  S.  C.  12/4  ratoons  excellently.  It  is  particularly  useful  for  late 
planting,  and  should  not  be  planted  before  November  because  it 
ripens  earlier  than  either  Ribbon  or  Crystallina. 

Cane  S.  C.  12/37. — The  chief  value  of  this  cane  lies  in  its  use  for 
early  planting.  It  is  an  excellent  variety  for  this  purpose  and  may  be 
planted  in  September  or  October.  Cane  S.  C.  12/37  is  a  purple 
variety  of  upright  habit  and  medium  size.  It  produces  no  arrows 
and  for  this  reason  continues  to  grow  after  other  varieties  have  ceased. 
This  cane  produces  a  large  number  of  canes  to  a  stool  and  its  juice 
almost  equals  that  of  cane  S.  C.  12/4.  This  variety  is  recommended 
for  extensive  planting  on  all  the  plantations. 

Cane  S.  C.  13/13. — This  variety  is  a  rather  slender,  brown  cane 
having  long  internodes  and  well-developed  eyes.  Since  it  scarcely 
arrows,  it  can  be  used  for  early  or  late  planting.  Cane  S.  C.  13/13 
has  germinated  from  pieces  better  than  any  other  cane  tried  at  this 
station.  It  gives  a  large  tonnage  and  ratoons  well,  but  its  juice  is  not 
as  good  as  that  of  cane  S.  C.  12/4  and  cane  S.  C.  12/37. 

An  interesting  series  of  cane  experiments  with  the  varieties  S.  C. 
12/4,  S.  C.  13/13,  S.  C.  12/37,  and  B  3412  has  been  started  at  Straw- 
berry Hill  plantation.  The  plats  are  large,  thoroughly  controlled, 
and  the  cane  has  been  planted  in  flat  soil.  The  cuttings  were  sup- 
plied by  the  station  and  the  plats  were  laid  out  in  accordance  with 
the  instructions  of  the  station. 

During  the  year  the  station  published  a  bulletin  2  entitled  "Sugar 
Cane  in  St.  Croix."  Copies  of  this  publication  can  be  had  by  apply- 
ing to  the  station. 

SEEDLING  CANES. 

The  seed  cane  produced  on  the  island  this  year  did  not  germinate 
well,  and  only  a  few  seedlings  were  obtained  from  it.  Two  boxes  of 
seedlings  were  brought  in  by  the  writer  from  Barbados  during  a 
visit  he  made  to  that  island,  and  between  2,000  and  3,000  were  potted. 
These  were  transplanted  to  the  field  in  May,  but  have  been  nearly 
killed  by  the  dry  weather. 

The  standard  varieties  of  the  island,  Ribbon  and  Crystallina,  are 
not  seedling  canes,  and  they  produce  only  a  small  amount  of  fertile 
seed.  The  raising  of  canes  from  seed  is  tedious  work,  but  it  results 
in  the  production  of  new  and  improved  varieties  of  sugar  cane. 
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The  first  seedling  canes  were  produced  in  Barbados,  where  they 
have  since  practically  displaced  all  other  canes.  The  same  is  now 
true  of  Demerara  and  other  parts  of  the  West  Indies.  Strains  of 
both  Barbados  and  Demerara  canes  have  been  tested  at  this  station, 
and  some  new  varieties  have  been  raised  from  the  seed  of  each. 
So  far,  the  seedling  canes  raised  on  the  islands  have  been  a  greater 
success  than  the  introduced  canes. 

EXPERIMENTS  WITH  TRUCK  CROPS. 

During  the  year  the  station  made  a  special  effort  to  stimulate 
interest  in  the  growing  of  vegetables  both  for  home  consumption 
and  for  the  local  markets.  A  number  of  different  kinds  of  vegetables 
were  successfully  raised  at  the  station,  and  in  many  instances  the 
vegetable  plats  served  as  demonstrations  to  interested  spectators 
and  visitors  to  the  station.  Results  have  shown  that  in  addition  to 
such  common  tropical  vegetables  as  the  sweet  potato,  yam,  taro, 
and  okra,  many  vegetables  now  grown  in  the  Temperate  Zone  can 
be  successfully  produced  here.  Of  the  less  cultivated  vegetables 
the  following  were  found  to  give  remunerative  results  and  to  be  fairly 
free  from  insect-pest  attacks  and  fungi,  and  to  require  little  or  no 
water  other  than  rain:  Corn,  tomatoes,  carrots,  sweet  peppers,  egg- 
plants, beans,  radishes,  kohl-rabi,  parsley,  pumpkin,  and  some 
varieties  of  string  beans. 

Tomatoes,  especially  the  varieties  Stone  and  Ponderosa,  did  ex- 
ceptionally well.  Carrots  made  fine  yields  and  withstood  the  dry 
weather  splendidly.  Pimento  peppers  also  did  well.  Of  the  several 
varieties  of  string  beans  tried  at  the  station,  McCaslen  Pole  gave  the 
best  results.  Other  good  varieties  were  Kentucky  Wonder  and 
Hasting's  White  Cornfield.  Venezuelan  black  beans  continued  to 
give  good  results.  The  young  pods  make  excellent  edible  string 
beans,  and  the  mature  beans  are  of  good  flavor.  Cabbage  did  not 
do  well  on  account  of  the  dry  weather.  Cucumbers,  melons,  and 
squashes  were  a  failure  owing  to  the  ravages  of  the  melon  worm 
(Diaphania  hyalinata).  Beets  were  so  severely  attacked  by  the 
southern  beet  webworm  (Pachyzancla  bipunctalis)  that  they  were 
practically  a  failure. 

American  sweet  corn  does  not  do  well  in  the  Virgin  Islands.  The 
station  has  found  that  white  corn  from  Guam  and  Java  makes  very 
good  yields  and  is  excellent  for  table  use.  Other  good  varieties 
have  been  obtained  at  the  station  by  hybridization.  When  the  ears 
are  picked  while  the  grains  are  still  soft,  this  corn  is  almost  as  good 
for  table  use  as  is  the  best  American  corn. 

The  corn-breeding  work  of  the  year  was  largely  destroyed  by  the 
dry  weather,  which  prevented  planting  until  the  greater  part  of  the 
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seed  had  lost  its  germinating  power.  Much  more  could  have  been 
accomplished  in  the  line  of  vegetable  growing  had  the  weather  been 
favorable.    Many  of  the  vegetables  in  the  plats  died  during  the  year. 

FRUIT  GROWING. 
AVOCADOS  AND  MANGOES. 

A  number  of  avocado  and  mango  trees  were  planted  at  the  station 
during  the  year.  The  mango  trees  were  grown  from  the  seed  of 
the  Amini  and  Cambodiana  varieties. 

PINEAPPLES. 

Some  pineapple  slips  were  obtained  from  Samoa  and  planted  out 
in  soil  that  is  free  from  carbonate  of  lime. 

LIMES. 

The  lime  orchard  continues  to  do  well.  These  trees  are  very 
prolific  and  bear  within  three  years  after  being  set  out.  Citrate  of 
lime  will  likely  be  produced  when  the  orchards  are  in  full  bearing. 

ORANGES  AND  GRAPEFRUIT. 

The  few  orange  and  grapefruit  buds  that  were  inserted  in  lime 
trees  some  years  ago  are  making  very  fine  progress,  considering  the 
dry  weather. 

STAR  APPLES. 

Some  star  apples  {ChrysopJiyllum  cainito),  which  were  planted  10 
years  ago,  fruited  for  the  first  time  during  the  year,  and  the  fruit 
was  excellent.  Seedlings  of  these  trees  are  now  being  grown  in  pots 
and  will  be  distributed  during  the  next  year.  This  fruit,  which  is 
about  the  size  of  the  apple,  when  cut  in  cross  sections,  shows  the 
carpels  so  arranged  as  to  resemble  a  star,  thus  causing  it  to  be  called 
the  star  apple. 

PAPAYAS. 

The  station  introduced  seed  of  the  best  varieties  of  papayas  from 
Hawaii  and  Samoa  and  from  them  raised  trees  which  have  borne 
fruits  and  seed  (PL  II,  Fig.  1) .  Large  quantities  of  the  seed  have  been 
distributed  to  planters,  yet  very  few  trees  of  the  improved  papayas 
are  to  be  found  on  the  islands.  The  soil  and  climate  are  very  well 
adapted  to  the  papaya,  and  the  trees  bear  well  even  in  the  driest 
weather.  The  cultivation  of  this  delicious  and  nutritious  tropical 
fruit  should  be  more  widely  extended  in  the  Virgin  Islands.  The 
papaya  contains  a  chemical  substance  known  as  papain,  which  is  a 
powerful  digestive  resembling  pepsin.  For  this  reason  alone  it 
should  find  a  place  in  the  diet  of  the  people  of  these  islands. 
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Fig.  2.   Portion  of  same  field  12  months 
later.  showing  growth  of  s.   c.    i2  4 
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Unfortunately,  nearly  all  the  papaya  trees  at  the  station  have 
been  killed  by  a  fungus  which  attacks  the  fruit  (PI.  Ill,  Fig.  1). 
Nematodes  and  the  West  Indian  peach  scale  (Aiilacaspis  pentagona) 
also  play  havoc  with  these  trees  (PI.  Ill,  Fig.  2).  On  account  of 
these  pests  it  is  suggested  that  the  trees  be  destroyed  before  they 
are  old  enough  to  become  severely  infected.  This  would  probably 
be  before  they  are  2  years  old.  It  might  be  advisable  to  plant  every 
six  months,  so  that  there  would  be  a  succession  of  young  trees  to  take 
the  place  of  the  destroyed  ones.  Young  trees  should  always  be 
placed  in  fresh  ground. 

WINDBREAKS  FOR  FRUIT, 

The  station  hopes  to  establish  a  windbreak  for  the  protection  and 
further  growing  of  fruit  in  the  near  future  (PL  II,  Fig.  2).  The  pur- 
pose of  windbreaks  is  to  shield  groves  and  orchards  from  strong 
winds.  Where  the  wind  is  allowed  clean  sweep,  the  fruit  trees 
present  an  unthrifty  appearance,  and,  as  a  rule,  the  branches  are 
covered  with  scale  insects.  Where  windbreaks  are  grown  the  trees 
need  less  spraying  than  do  those  in  unshielded  orchards,  as  scale 
insects  are  held  in  check  by  beneficial  fungi  which  thrive  under 
moist  conditions.  Such  conditions  are  created  by  windbreaks, 
which,  by  cutting  off  the  wind,  prevent  the  evaporation  of  a  large 
amount  of  moisture. 

Windbreaks  may  be  of  two  kinds,  permanent  and  temporary. 
The  permanent  windbreak  is  usually  placed  along  the  outer  edge 
of  the  orchard  and  the  temporary  windbreak  is  set  between  rows 
of  trees.  Temporary  windbreaks  can  be  removed  as  soon  as  the 
young  fruit  trees  branch  out  sufficiently  to  protect  themselves. 
However,  they  should  be  removed  gradually,  only  every  second 
row  being  removed  at  a  time. 

THE  SEA  ISLAND  COTTON  INDUSTRY. 

The  weather,  which  was  too  dry  for  cane,  was  ideal  for  cotton,  and 
a  large  crop  would  have  been  reaped  during  the  year  had  it  not 
suffered  considerably  from  the  ravages  of  the  pink  bollworm  (Pecti- 
nopJtora  gossypiella) .  Many  planters,  induced  by  the  high  prices 
obtaining  last  year,  had  large  areas  in  cotton,  and  in  some  places 
fields,  which  promised  1,500  pounds  of  seed  cotton  per  acre,  yielded 
only  250  pounds.  This  failure,  together  with  the  great  drop  in  prices, 
has  considerably  lessened  the  interest  of  planters  in  cotton  growing 
in  St.  Croix.  How  the  pink  bollworm  was  introduced  into  St.  Croix 
is  not  known,  but  the  islands  of  St.  Kitts,  Xevis,  Montserrat,  Antigua, 
and  the  British  Virgin  Islands  all  reported  the  appearance  of  the  pest 
during  the  year.    In  the  case  of  the  British  islands,  it  is  thought  that 
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the  pest  was  brought  in  by  a  steamer  carrying  a  cargo  of  infested 
cotton  seed  from  South  America.  While  none  of  this  infested  seed 
was  landed  on  these  islands,  the  pest  likely  came  ashore  in  other 
cargo. 

At  the  station  112  small  plats  were  planted  in  cotton  that  had  been 
selected  through  several  generations.  Of  these  plats,  56  were  old 
land,  having  been  planted  in  cotton  last  year,  and  the  other  56  plats 
were  new  land.  Preparatory  to  planting,  the  crop  on  the  old  land 
was  burned  off  and  the  ground  was  harrowed  to  free  it  from  weeds. 
The  new  land  was  well  plowed  and  given  applications  of  farmyard 
manure  at  the  rate  of  20  tons  to  the  acre.  The  old  land  plats  gave 
fairly  good  results,  several  of  the  plats  yielding  seed  cotton  at  the 
rate  of  over  1,000  pounds  to  the  acre.  One  plat  yielded  as  high  as 
1,300  pounds  of  seed  cotton  to  the  acre.  On  the  new  land  the  cotton 
grew  luxuriantly,  but  shed  its  entire  first  crop  of  bolls,  while  its 
second  crop  was  destroyed  by  the  pink  bollworm.  Observations  of 
the  results  of  planting  on  new  land  confirm  those  of  other  years: 
Cotton  planted  on  land  that  has  produced  two  or  more  cotton  crops 
will  give  just  as  good,  if  not  better,  crops  than  cotton  planted  on  new 
land,  especially  if  shallow  plowing  is  practiced  and  no  fertilizer  is 
used.  Tillage  has  been  found  to  be  a  very  important  factor  in  the 
culture  of  cotton.  Shallow  plowing  should  be  employed  when  a 
quick  crop  is  desired,  as  it  lessens  evaporation  by  providing  a  soil 
or  dust  mulch,  keeps  the  soil  aerated,  destroys  weeds,  and  insect 
pests  that  may  be  harbored  in  them.  In  shallow  plowing  the  soil 
should  be  cut  only  sufficiently  deep  to  clean  out  the  weeds. 

It  is  likely  that  the  pink  bollworm  will  have  to  be  reckoned  with 
every  year  as  a  normal  crop  pest  in  St.  Croix.  The  cotton  planter 
should  endeavor  to  grow  a  quick  crop,  since  only  one  crop  can  be 
expected  while  the  pink  bollworm  is  a  pest  on  the  islands.  If  the 
first  crop  sheds  bolls,  either  from  physiological  troubles  or  bollworm 
punctures,  the  whole  crop  is  likely  to  be  a  failure.  Prior  to  the  intro- 
duction of  the  pink  bollworm,  one  could  expect  a  second  crop  whether 
or  not  the  first  crop  dropped  its  bolls,  but  since  the  pink  bollworm  has 
had  to  be  reckoned  with,  even  where  the  best  system  of  pest  control 
is  in  use,  the  second  crop  is  likely  to  be  so  severely  infested  with  boll- 
worm as  to  produce  only  very  little  or  no  marketable  lint. 

The  writer  suggests  that  the  pink  bollworm  be  brought  under 
control  by  the  strict  enforcement  of  the  law  calling  for  a  closed  season 
for  cotton,  together  with  a  thorough  cleaning  up  of  all  gins  and  places 
where  seed  cotton  or  cotton  seed  is  or  has  been  stored,  and  the  clearing 
of  all  fields  by  uprooting  and  burning  all  cotton  plants,  dropped  bolls, 
and  trash,  and  the  elimination  of  other  food  plants  of  the  insect.  Such 
an  enforcement  should  be  carried  out  under  the  supervision  of  one 
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or  more  able  supervisors.  Laws  providing  for  a  closed  season  should 
be  made  effective  on  all  the  surrounding  islands,  because  as  long  as 
any  one  of  them  is  infested  with  the  pink  bollworm  it  seems  scarcelv 
practicable  to  attempt  to  eradicate  the  pest  from  the  Virgin  Islands, 
and  in  all  probability  the  pest  would  be  reintroduced  from  some  of  the 
neighboring  islands. 

The  variety  of  cotton  which  was  reported  last  year  as  being  immune 
to  attacks  of  the  blister  mite  (Eriophyes  gossypii)  has,  unfortunately, 
showed  itself  to  be  almost  as  susceptible  as  other  varieties. 

During  the  year  the  station  published  a  bulletin  3  entitled  uSea 
Island  Cotton  in  St.  Croix,"  copies  of  which  may  be  had  by  address- 
ing the  station. 

LEGUMINOUS  CROPS. 

During  the  year  further  trials  were  made  with  velvet  beans  (Sti- 
zolobium  spp.)  and  with  jack  beans  (Canavalia  ensiformis)  for  green- 
manuring  purposes.  Excellent  results  were  had  with  a  mottled- 
seeded  variety  of  velvet  bean  which  was  obtained  from  Porto  Rico. 
These  beans  were  planted  in  February  and  harvested  in  May,  when 
the  vines  weighed  12^  tons  per  acre.  Planters  visiting  the  station 
were  very  much  impressed  with  this  variety  and  several  requests  for 
seed  sufficient  to  plant  whole  fields  have  been  received. 

Many  legumes  grow  very  well  here  and  are  drought-resistant. 
They  can  be  used  for  forage  purposes,  being  fed  as  silage,  pasture,  or 
green  fodder,  and  cured  as  hay  or  may  be  grown  for  grain.  The 
legume  makes  a  splendid  cover  crop  and  can  later  be  turned  under  as 
green  manure.  In  many  instances  it  is  used  with  great  success  as  a 
cover  crop  in  orchards  and  plantations.  At  least  some  varieties  should 
be  found  on  every  plantation  in  the  Virgin  Islands,  as  they  greatly  aid 
in  improving  the  physical  condition  of  the  soil  and  by  reason  of  the 
nitrogen-fixing  bacteria  in  the  root  tubercles  or  nodules  can  be  made 
to  take  the  place  of  expensive  fertilizers. 

The  Lyon  bean  (Stizolobium  niveum)  has  given  the  best  results  of 
any  of  the  green-manuring  crops  tried  at  the  station.  It  is  a  drought- 
resistant  plant  and  produces  a  large  amount  of  green  stuff,  covers  the 
ground  quickly,  and  is  very  effective  in  checking  weed  growth.  The 
following  table  gives  the  analysis  of  the  Lyon  bean  and  shows  the 
large  amount  of  nitrogen  it  stores  in  the  soil  when  turned  under  as 
green  manure. 

*  Virgin  Islands  Sta.  Bui.  1  (1921). 
1313—22  3 
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Analysis  of  the  Lyon  bean. 


Constituent. 

 ;  .  :  

Vine. 

Root. 

. 

Pounds. 

67. 93 
4.56 
1.43 
1.77 

11.72 
8. 91 
3.  fiX 

Pounds. 
71.84 
2.88 
.11 

3.66 
8. 19 
10.  46 

9.  Rfi 

Albuminoids  

Amids  

Mucilage  

Cellulose  

Woody  fiber  

Ash  

100.00  100.00 

.73 
.26 

.46 
.02 

.99 

.48 

GRASSES. 

At  the  station  a  5-acre  field  was  planted  to  Napier,  or  elephant, 
grass  {Pennisetum  purpureum)  during  the  year.  This  grass,  on 
account  of  its  drought-resistant  properties  and  large  yields,  has  been 
found  worthy  of  extensive  plantings  in  the  islands.  Many  planta- 
tion owners  are  now  cultivating  the  grass  on  areas  formerly  in  sugar 
cane,  and  one  planter  has  20  acres  in  this  grass  and  expects  to  devote 
most  of  his  plantation  to  it  for  pasturing  live  stock.  Napier  grass 
resembles  sugar  cane  and  is  propagated  by  cuttings  which  are  planted 
in  continuous  rows.  This  grass  ratoons  freely  and  can  be  cut  re- 
peatedly. 

Guatemala  grass  (Tripsacum  laxum)  continued  to  give  good  re- 
sults during  the  year.  This  grass  is  not  as  remunerative  as  elephant 
grass,  but  it  survives  dry  weather  well  and  is  very  palatable  to  and 
greatly  relished  by  live  stock.  In  wet  weather  it  makes  rapid  growth. 
From  a  plat  of  this  grass  that  had  made  about  six  months'  growth, 
40  tons  of  fodder  per  acre  were  obtained  at  one  cutting. 

THE  CATTLE  INDUSTRY  OF  ST.  CROIX. 

The  cattle  at  present  found  in  St.  Croix  are  said  to  be  descendants 
of  some  that  came  from  Senegal  on  the  west  coast  of  Africa.  They 
are  hardy,  of  good  size  and  conformation,  and  make  good  work  ani- 
mals. Some  of  them  are  also  good  milkers,  though  in  this  respect 
they  are  very  variable.  There  is  great  need  for  the  introduction  of  a 
good  dairy  breed  of  animals,  or  at  least  for  one  or  two  males  with 
which  to  upgrade  the  stock  of  the  island. 

Stock  raisers  are  again  urged  to  cooperate  with  the  station  in 
eradicating  the  cattle  tick  (Margaropus  annulatus).  The  cattle- 
dipping  vat  at  the  station  is  available  without  charge  to  all  stock 
raisers  on  the  island.    Until  the  tick  is  eradicated  from  the  Virgin 
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Islands,  it  will  be  useless  for  the  station  to  introduce  expensive 
cattle  because  they  are  likely  to  die  from  tick  fever.  Covered  pens 
or  barns  should  be  constructed  for  the  protection  of  the  animals  from 
the  hot  sun;  silos  should  be  built  for  the  storage  of  feed  for  use  in 
dry  weather;  the  cattle  should  be  given  a  plentiful  supply  of  nutri- 
tious grasses  and  grains  that  are  high  in  protein  content  ;  the  animals 
should  be  kept  free  from  dirt,  and  the  methods  of  milking  should  be 
made  more  sanitary  than  they  now  are. 

The  decline  in  prices  and  temporary  closing  down  of  the  market 
in  Porto  Rico  for  Virgin  Islands  cattle  has  resulted  in  a  setback  in 
the  cattle  industry  here  during  the  year. 

AGRICULTURAL  EXTENSION  NOTES. 

Timely  information  pertaining  to  seedling  sugar  canes,  vegetable 
growing  in  the  Virgin  Islands,  papayas,  the  live-stock  industry, 
elephant  grass,  velvet  beans,  and  sweet  potatoes  was  issued  during 
the  year  by  the  station  in  the  form  of  mimeographed  'Agricultural 
Extension  Notes."  Copies  may  be  had  free  of  charge  upon  applica- 
tion to  the  station. 

IMPROVEMENTS  AT  THE  STATION. 

A  new  house  for  the  use  of  the  station  scientific  personnel  is  in 
course  of  erection  and  will  probably  be  completed  within  a  few 
months. 

An  almost  complete  bound  set  of  department,  as  well  as  other 
agricultural,  publications  were  collected  by  the  station  during  the 
year  for  the  purpose  of  starting  a  good  working  libraty. 

A  poultry  house  was  built  for  the  contemplated  introduction  of 
purebred  birds. 

WEATHER  OBSERVATIONS. 

As  has  previously  been  stated,  the  weather  in  the  Virgin  Islands 
during  1920-21  was  abnormally  dry,  only  48.66  inches  of  rain  falling 
during  the  whole  of  1920  and  the  first  six  months  of  1921.  A  large 
part  of  the  rain  fell  in  showers  of  less  than  half  an  inch,  which  was 
ineffectual  for  growing  purposes,  and  evaporation  more  than  doubled 
precipitation. 
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The  following  table  briefly  summarizes  the  meteorological  data 
collected  by  the  station  within  the  year : 

Condensed  meteorological  data  for  the  fiscal  year  1921. 


Temperature. 

lotal 

Total 

Month. 

Aver- 

Aver- 

precipi- 

evapo- 

age 

age 

tation. 

ration. 

maxi- 

mini- 

mum. 

mum. 

1920. 

°F. 

°F. 



Inches. 



Inches. 

82.1 

70.0 

2. 73 

4. 488 

February  

82.6 

69.2 

3. 21 

4. 921 

March  

83.8 

70.8 

1.86 

6. 387 

April  

85.9 

70.3 

.05 

7. 260 

May  

83.4 

72.5 

.41 

6.989 

June  

88.7 

74.9 

1. 13 

7. 340 

July  

88.7 

75.2 

2. 91 

7. 958 

89.4 

74.8 

1.71 

7.190 

85.9 

74.5 

4.  71 

6. 338 

October  

87.9 

71.7 

9. 54 

5. 657 

November  

85.6 

70.1 

4. 38 

3. 967 

83.1 

70.0 

3.17 

4.473 

Total  

Average . . . 

997.1 
83.1 

864.0 
72.0 

35.  81 

72. 968 

Temperature. 

Total 

Total 

Month. 

Aver- 

Aver- 

precipi- 

evapo- 

age 

age 

tation. 

ration. 

maxi- 

mini- 

mum. 

mum. 

1921. 

°F. 

°F. 

Inches. 

Inches. 

January  

74.5 

68.3 

3.23 

4. 376 

February  

82.6 

74.3 

.95 

5. 164 

March  

81.1 

69.0 

3.  55 

7. 060 

April  

83.7 

68.1 

1.35 

6. 563 

May  

86.0 

72.2 

2.  81 

7.456 

88.11 

75.1 

.96 

7.998 

Total  

496.  01 

427.0 

12.  85 

38.617 

Average . . . 

82.67 

71.2 



REPORT  OF  THE  ENTOMOLOGIST. 

By  C.  E.  Wilson.4 

During  the  fiscal  year  ending  June  30,  1921,  the  entomologist 
devoted  the  major  part  of  his  time  to  a  study  of  the  insects  attacking 
tropical  and  subtropical  economic  plants  in  the  Virgin  Islands,  as 
well  as  to  determining  the  best  methods  for  their  control. 

In  the  following  table  are  given  the  names  of  insects  found  attack- 
ing truck  crops,  fruit,  and  field  crops,  and  their  host  plants.  The 
plants  are  arranged  alphabetically  and  the  insects  according  to  the 
amount  of  injury  they  do  the  plants  or  plant  products. 

<  The  entomologist  acknowledges  his  indebtedness  to  Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Ento- 
mology, U.  S.  Department  of  Agriculture,  and  other  specialists  of  that  bureau,  for  their  courtesy  in  deter- 
mining and  verifying  a  number  of  species  of  insects. 
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SCALE  INSECTS. 

Continued  observations  on  scale  insects  have  led  to  the  discovery 
of  only  one  species  which  can  be  added  to  the  list  published  in  last 
year's  report.5  This  species  is  the  ground  pearl  ( Mar  (jar  odes  formi- 
carum),  which  was  present  in  great  numbers  in  sugar-cane  stools. 

MISCELLANEOUS  INSECTS. 

Three  species  of  mosquitoes  have  been  found  in  St.  Croix:  The 
yellow-fever  mosquito  (JEdes  [Stegomyia]  segypti),  the  malarial  mos- 
quito (Anopheles  albimanus) ,  and  the  common  house  mosquito  ( Culex 
quinquefasciatus) . 

The  yellow-fever  mosquito  breeds  in  ant-guards,  flower  vases,  and 
similar  containers. 

The  malarial  mosquito  is  occasionally  found  breeding  in  either  fresh 
or  brackish  water.  The  yellow  fever  and  malarial  mosquitoes  are 
seldom  found  in  St.  Croix. 

The  common  house  mosquito  is  considered  the  most  important  of 
the  three  species,  as  it  acts  as  a  carrier  of  dengue  fever  and  filiariasis 
(elephantiasis).  The  eggs  and  larvse  of  this  mosquito  are  found 
abundantly  in  water  which  stands  in  cisterns,  mudholes,  pools,  rain- 
water barrels,  cesspools,  tin  cans,  and  broken  bottles. 

INSECTS  ATTACKING  ORNAMENTALS. 

Scale  insects  are  the  most  common  pests  of  ornamentals  in  the 
Virgin  Islands.  Those  most  frequently  found  included  the  black 
scale  (Saissetia  olese),  hemispherical  scale  (S.  hemispJiserica)  the 
spotted  mealybug  (Pseudococcus  virgatus),  the  soft  brown  scale 
( Coccus  Jiesperidum) ,  destructor  scale  (Aspidiotus  destructor) ,  the  black 
shield  scale  (Saissetia  nigra),  the  West  Indian  or  white  peach  scale 
(Aulacaspis  pentagona) ,  the  Florida  wax  scale  (Ceroplastes  jioridensis) , 
and  croton  orthezia  (Orthezia  prselonga) . 

Other  scale  insects  not  so  commonly  found  include  Boisduval's  scale 
(Diaspis  boisduvalii) ,  Conchaspis  angrseci,  pustule  scale  (Asterole- 
canium  pustulans) ,  tessellated  shield  scale  (Eucalymnatus  tesselatus), 
mining  scale  (Howardia  biclavis),  cactus  scale  (Diaspis  echinocacti 
opuntise),  aspidistra  scale  (Hemichionaspis  aspidistrx) ,  latania  scale 
(Aspidiotus  latanise)i  purple  scale  (Lepidosaphes  beckii),  long  scale 
(L.  gloverii),  black  thread  scale  (Ischnaspis  longirostris) ,  and  the 
citrus  mealybug  (Pseudococcus  citri). 


^Virgin  Islands  Sta.  Rpt.  1920,  p.  20. 


VIRGIN  ISLANDS  AGRICULTURAL  EXPERIMENT  STATION.  21 


PARASITES. 

During  the  year  several  parasites  were  found  attacking  insect  pests. 
The  most  common  of  these  were  the  chalcis  flies  (S pilochalcis  vittaia , 
S.femorata,  and  Chalcis  rob usta) . 

Other  dipterous  and  hymenopterous  parasites  were  occasionally 
found. 

TICKS. 

The  cattle  tick  (Margaropus  annulatus  australis)  was  commonly 
found  on  cattle  throughout  the  year. 

INSECTS  ATTACKING  LUMBER  AND  WOOD. 

A  white  ant  (Cryptotermes  sp.)  was  a  serious  pest  of  lumber^'and 
caused  considerable  damage  by  tunneling  into  the  sills,  rafters,  floors, 
and  ceilings  of  houses.  It  was  also  found  tunneling  through  books 
and  magazines. 

A  beetle  {Schistocerus  cornutus)  has  been  very  destructive  to  fence 
posts  and  stakes. 

INSECT  CONTROL. 

Insect  pests  may  be  controlled  by  direct  or  indirect  methods.  The 
direct  methods  include  (1)  picking  by  hand;  (2)  stomach  poisons; 
(3)  contact  insecticides;  (4)  fumigation;  and  (5)  heat. 

DIRECT  METHODS  OF  CONTROL. 
HAND  PICKING. 

Picking  by  hand  is  a  primitive  method  of  controlling  insects  and  is 
still  successfully  used  for  such  pests  as  the  tomato  hawk  moth  larvae, 
the  southern  green  stinkbug,  the  tig-borer  (Batocera  rubus),  the  adults 
of  the  cane  borer  (Diaprepes  abbreviatus) ,  and  cotton  stainers. 

STOMACH  POISONS. 

Paris  green,  lead  and  calcium  arsenates,  and  zinc  arsenite  are  among 
the  stomach  poisons  generally  used  for  the  control  of  all  biting  insects, 
such  as  the  cotton  worm,  corn  earworm,  beet  webworm,  and  cabbage 
worm. 

Paris  green. — This  poison  may  be  used  either  in  the  paste  or  pow- 
dered form.  In  the  dry  form  a  mixture  of  1  pound  of  Paris  green  and 
8  pounds  of  air-slaked  lime  is  commonly  employed.  For  general 
spraying,  2  pounds  of  Paris  green  and  6  ounces  of  soap  should  be 
mixed  in  100  gallons  of  water;  or,  1  pound  of  Paris  green  and  4 
pounds  of  air-slaked  lime  should  be  combined  with  100  gallons  of 
water. 

Lead  arsenate. — For  use  in  the  dry  form,  equal  parts  of  lead  arsenate 
and  air-slaked  lime  should  be  used.     For  general  spraying,  2  pounds 
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of  lead  arsenate  (paste  form)  should  be  used  with  50  gallons  of  water; 
or,  1  pound  of  lead  arsenate  (powdered  form)  and  2  pounds  of  air- 
slaked  lime  should  be  used  to  50  gallons  of  water. 

Calcium  arsenate  and  zinc  arsenite. — These  poisons  may  be  used  in 
the  same  proportions  as  lead  arsenate  is  used. 

CONTACT  INSECTICIDES. 

Bordeaux  mixture,  kerosene  emulsion,  pyrethrum  or  Persian 
powder,  soap  solutions,  and  tobacco  extracts  are  used  as  contact 
insecticides  for  the  control  of  all  soft-bodied,  sucking  insects  such  as 
aphids,  scale  insects,  and  plant  bugs. 

Bordeaux  mixture. — This  mixture  may  be  made  by  pulverizing  and 
dissolving  1  pound  of  copper  sulphate  (bluestone)  in  10  gallons  of 
water,  and  by  slaking  1  pound  of  fresh  quicklime  m  another  vessel, 
adding  water  slowly  until  10  gallons  are  obtained.  The  dissolved 
copper  sulphate  and  milk  of  lime  should  then  be  poured  at  the  same 
time  into  a  wooden  vessel,6  and  stirred  vigorously.  This  is  a  common 
fungicide,  but  may  be  converted  into  an  insecticide  by  adding  3  per 
cent  linseed  oil.7 

Kerosene  emulsion. — This  mixture  is  generally  used  for  the  control 
of  insects  attacking  fruit  trees  and  ornamentals.  A  stock  solution 
may  be  made  by  mixing  2  gallons  of  kerosene  and  one-half  pound  of 
soap  in  1  gallon  of  water.  The  soap  should  be  thoroughly  dissolved 
in  boiling  water  and  the  hot  mixture  poured  into  the  kerosene.  This 
mixture  should  be  rapidly  stirred  or  churned  for  a  few  minutes  until 
it  reaches  a  thick  creamy  consistency  containing  no  free  oil.  For 
spraying  purposes,  this  stock  solution  should  be  diluted,  1  part  solu- 
tion being  used  to  10  or  15  parts  water. 

Pyrethrum. — Pyrethrum,  or  Persian  insect  powder,  is  used  chiefly 
for  the  control  of  household  pests.  It  is  a  yellowish  powder  made 
from  the  ground  flowers  of  the  pyrethrum  plant.  It  may  be  dusted 
on  the  plants  or  used  as  a  spray  at  the  rate  of  1  ounce  to  2  gallons  of 
water,  and  should  stand  for  24  hours  before  being  applied.  Its  essen- 
tial principle  lies  in  a  volatile  oil  which  disappears  with  age  or  expos- 
ure.   For  this  reason  only  the  fresh  material  should  be  used. 

Soap  solutions —Any  strong  alkaline  laundry  soap  may  be  used 
successfully  as  an  insecticide.  Whale-oil  and  fish-oil  soaps  are  used 
successfully  to  combat  soft-bodied  insects.  Soap  solutions  should 
be  made  by  dissolving  1  pound  of  soap  in  6  or  8  gallons  of  water  and 
applied  with  a  brush,  syringe,  or  spray  pump. 

Tooacco  extract. — Tobacco  extract  is  commonly  used  for  the  con- 
trol of  plant  lice.  Home-made  concoctions  are  made  by  steeping  1 
pound  of  tobacco  stems  in  1  gallon  of  hot  water  for  an  hour,  or  in  cold 


6  On  account  of  its  corrosive  action,  the  copper  sulpnate  should  not  1)3  placed  in  an  iron  or  tin  ;>iutai:i?r. 
i  Proc.  Fla.  State  Hort.  Soc.  30  (1917),  p.  45. 
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water  over  night.  '  The  solution  is  diluted  with  5  or  10  parts  water 
before  using.    A  little  soap  should  be  added  as  a  spreader. 

FUMIGATION' . 

Fumigation  by  means  of  carbon  disulphid,  hydrocyanic-aeid  gas, 
tobacco,  and  naphthaline  is  employed  for  the  control  of  stored  grain 
insects  and  household  pests.  All  cracks  and  holes  in  the  containers 
should  be  tightly  closed  to  make  a  fumigant  effective. 

Carbon  disulphid. — This  is  a  yellowish  liquid  which  gives  off  a 
vapor  heavier  than  air.  The  liquid  is  nonexplosive,  and,  if  placed 
in  tight  containers,  can  be  safely  handled.  However,  the  vapor 
is  highly  inflammable  and  explosive  Avhen  it  is  mixed  with  air  in 
certain  proportions.  Carbon  disulphid  is  used  at  the  rate  of  2 
or  3  pounds  for  each  1,000  cubic  feet.  The  liquid  should  be  poured 
into  shallow  pans  near  the  ceiling,  and  the  room  made  air-tight. 
It  can  also  be  used  to  fumigate  seed  in  barrels,  cans,  or  tight  boxes. 

Hydrocyanic-acid  gas. — This  is  cheaper  as  a  fumigant  than  carbon 
disulphid  and  is  easier  to  use.  However,  it  is  a  most  dangerous  and 
deadly  poison  to  man  and  should  not  be  handled  except  by  those  well 
acquainted  with  its  poisonous  nature.  One  should  not  tarry  in  a 
room  after  the  cyanid  has  been  dropped  in  the  acid.  After  the  room 
is  fumigated  for  12  to  24  hours  the  windows  should  be  opened  from 
outside,  and  it  should  be  allowed  to  air  thoroughly.  To  generate 
hydrocyanic-acid  gas,  potassium  cyanid,  commercial  sulphuric  acid, 
and  water,  in  the  proportions  of  1  ounce  of  cyanid  to  1  fluid  ounce  of 
commercial  sulphuric  acid,  and  3  of  water  should  be  used  for  each  100 
cubic  feet  of  space.  Place  the  water  and  sulphuric  acid  in  an  earthen- 
ware vessel  and  the  cyanid  in  a  small  paper  bag.  When  all  is  ready 
drop  the  paper  bag  containing  the  cyanid  into  the  dilute  sulphuric 
acid  and  leave  the  room  immediately.  In  case  sodium  cyanid  is  used, 
the  following  proportions  should  be  observed:  Two  ounces  of  water, 
1J  ounces  of  sulphuric  acid,  and  1  ounce  of  sodium  cyanid. 

Tobacco. — Greenhouses  and  closed  places  can  be  fumigated  by 
burning  ki  tobacco  paper''  or  tobacco  stems  in  them. 

Naphthalene. — This  acts  as  a  repellent  for  insects  and  is  often 
placed  in  trunks,  clothes  presses,  and  chests  to  keep  moths  and  silver- 
fish  from  attacking  cloth. 

HEAT. 

Heat  is  often  used  as  a  means  of  insect  control.  It  is  a  very  effec- 
tive, practical,  and  inexpensive  method,  and  is  absolutely  safe.  Any 
home  having  an  oven  and  a  thermometer  can  use  this  method  to  con- 
trol household  pests.  A  temperature  of  from  120°  to  130°  F.  for  20 
or  30  minutes  will  kill  most  insect  adults,  larva\  and  eggs,  and  will 
not  injure  the  germinating  properties  of  seed. 
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INDIRECT  METHOD  OF  INSECT  CONTROL. 

CLEAN  CULTIVATION. 

Clean  cultivation  is  of  the  greatest  value  in  reducing  losses  due  to 
insects.  Weedy  fields  and  gardens  act  as  breeding  places  for  insect 
pests  and  harbor  numbers  of  them.  All  weeds  should  be  cut  down  and 
removed  from  the  field,  and  trash  which  accumulates  about  cultivated 
fields  should  be  burned  so  that  insect  larvae  and  eggs  will  be  destroyed. 

DESTRUCTION  OF  INFESTED  PRODUCE. 

Fruit  and  vegetables  that  have  become  infested  with  worms  are  too 
frequently  left  in  the  orchard  or  garden.  The  destruction  of  such 
fruit  and  vegetables  will  kill  numerous  insect  larvae  and  greatly  aid 
in  gaining  control  over  certain  insect  pests. 

TRAP  CROPS. 

A  trap  crop  is  one  that  is  particularly  susceptible  to  insect  attacks. 
It  is  planted  close  to  some  crop  needing  protection  from  insect  in- 
vasion to  attract  noxious  insects.  This  crop  should  be  cut  down  and 
burned  when  attacked  by  the  insects. 

NATURAL  ENEMIES. 

Natural  insect  enemies  include  predacious  and  parasitic  insects, 
birds,  and  lizards.  Several  species  of  birds  are  found  in  St.  Croix, 
but  the  two  species  of  most  value  in  controlling  insect  pests  are  the 
black  witches  (Crotophaga  ani)  and  the  gray  kingbirds  (Tyrannus 
dominicensis  dominie ensis) . 

CROP  ROTATION. 

Crop  rotation  is  an  important  factor  in  insect  control.  Growing 
the  same  crop  year  after  year  undoubtedly  fosters  the  accumulation 
of  insect  pests,  many  of  which  are  carried  over  in  the  soil  from  one 
season  to  another.  When  crop  rotation  is  practiced  the  insects  die 
owing  to  the  absence  of  their  host  plants.  In  addition  to  aiding  in 
the  control  of  insects,  crop  rotation  maintains  the  vigor  of  the  plants 
and  the  fertility  of  the  soil.  Crop  rotation  is  very  necessary,  especi- 
ally in  a  warm  tropical  climate  which  is  conducive  to  plant  pests. 

HOW  TO  OBTAIN  THE   STATION'S  HELP  IN  COMBATING  INSECT 

PESTS. 

Persons  finding  their  crops  infested  with  insect  pests  are  invited 
to  send  specimens  of  the  injurious  insects  to  the  station,  together  with 
parts  of  each  plant  showing  the  kind  of  damage  done.  The  writer 
should  attach  his  name  and  address  to  each  specimen.  All  com- 
munications should  be  addressed  to  the  agronomist  in  charge  of  the 
station. 
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